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ABSTRACT
The purpose of the present study was to describe 
patterns in weekly asthma visits to Accident and
Emergency (A&E) facilities in Trinidad during 1997 and
to examine associations with climatic conditions. A
census of patients with asthma, defined as those who
required bronchodilator nebulization, was taken at five
A&E facilities in the Caribbean island of Trinidad from
1 January to 31 December 1997. Data on patients’
ages, gender and dates of visits were obtained from
the A&E records. Climate variables, including rainfall,
temperature, relative humidity and wind speed, were
obtained from the island’s meteorological office.
There was a total of 27 848 asthma visits to the five
facilities during 1997, of which the pediatric popula-
tion (< 16 years) accounted for 43.7%. There were
steady increases in adult and elderly visits from
January to December. In the pediatric population,
there was a decrease in visits from weeks 5–36 in the
year, followed by a sharp increase during the next
3 weeks. This sharp increase coincided with the start 
of the academic school year in September after a 2
month break. The results of multiple regression analy-
sis indicated that pediatric visits to the A&E were
positively associated with temperature and wind speed,
while visits by adults were positively associated with
temperature and relative humidity. There were no
independent predictors of asthma visits in the elderly.
The results show that there is an association between
the climate and asthma visits in Trinidad. However,
there is a need for further research to explain the
increase in pediatric visits at the start of the school 
year as well as to elucidate the mechanisms for the
observed associations between asthma visits and
climate variables.
Key words: Accident and Emergency facilities, asth-
ma, Caribbean, climate, Trinidad, tropics.
INTRODUCTION
Asthma is a major public health problem that affects
people of all ages worldwide. Recent reports indicate that
its prevalence has increased over the past decade in both
children and adults.1 In the Caribbean, asthma is an
important disease and its prevalence is also on the rise.2
Reports show the prevalence of asthma varying from 1%
among school children in Barbados during 1973 to 
21% among Jamaican school children in 1981.3,4 In
Cartegena, a Colombian city on the Caribbean coast, a
prevalence rate of 12% was reported in 1992.5 Dif-
ferences in the rates may be as a result of methodology
but, nevertheless, figures are high.
Several environmental risk factors for the development
of asthma have been identified and include exposure to
indoor and outdoor allergens and air pollutants.1 In
addition, other factors called ‘triggers’ aggravate the
asthmatic state.1 These include exercise, irritant gases,
colorings and preservatives in food, cold air and weather
changes. Although inclement weather, such as thunder-
storms, extreme temperatures and high humidity, has
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been associated with asthma attacks, the effect of climatic
conditions on asthma remains unclear.1
As far as we are aware, little research on asthma and
its association with climatic conditions has been con-
ducted in the English-speaking Caribbean and only two
reports, both from Barbados, have been identified. The
first was a preliminary report on weather and bronchial
asthma. This showed increased attendance of patients to
Accident and Emergency (A&E) departments in the latter
half of the year.6 This increase coincided with the
Caribbean’s rainy season, which is more humid than the
first half of the year. The results of the other Barbadian
study indicated that asthmatic admissions to A&E depart-
ments were positively associated with relative humidity
and negatively correlated with wind speed.7
In Trinidad, the most southern of the Caribbean
islands, there has been no previous study on the associa-
tion between asthma and climate variables. Moreover,
results from Barbados cannot necessarily be extrapolated
to another island because climatic variables, such as
rainfall and wind speed, vary between islands. The
Barbadian studies did not consider climate and its effect
on different age groups. This, as far as we are aware, has
not been done in the English-speaking Caribbean.
Therefore, in the present study, we describe the pattern of
asthma visits to A&E health facilities in Trinidad during
1997 and examine associations between climatic vari-
ables and the asthma visits to these facilities for different
age groups.
METHODS
Study design and subjects
A retrospective study in which a census of asthmatic
patients seeking care at A&E centres in Trinidad was 
conducted for the period 1 January–31 December 1997.
The study comprised patients who attended five health
care facilities across the island. These facilities were
housed in institutions that provide tertiary and secondary
level health care. An asthma patient was defined as
anyone who presented to the A&E centres and required
bronchodilator nebulization.
Measurements
Each patient’s age, gender and date of visit were
obtained from the A&E records of the five study centers.
There were no limitations on the age of the patients
studied. The climatic variables included relative humidity,
rainfall, temperature and wind speed. Data on these 
variables were obtained from the Meteorological Office
of Trinidad and Tobago and included weekly readings of
average relative humidity (%), total rainfall (mm), average
24 h temperature (°C) and average wind speed (knots).
Data on average wind speed were only available for the
first 46 weeks of 1997. Complete data were obtained for
the other variables for the 52 week period.
Trinidad, which is a small island, has only one meteo-
rological office. The five A&E centers were within 54 km
of that station.
Data analysis
Asthma visits from the five study centers were combined
and described as total weekly visits. Because the number
of visits and the climatic variables were not normally 
distributed, they were described using median and
interquartile range (IQR). Differences between the wet
and dry season for the number of visits as well as for the
climate variables were examined using the Mann–
Whitney U-test.8 The dry season runs from January to
mid-May (first 21 weeks) and the wet season for the
remainder of the year.
Best subset regression9 was used to identify those 
climatic variables that were independent predictors of
asthma visits. The independent variables included all
climate variables. Before regression analysis, the number
of visits and the climate variables were log-transformed to
normalize their distributions.
All analyses were repeated with the data disaggre-
gated by gender and age group. For the latter analyses,
age groups were defined as pediatrics (< 16 years),
adults (16–64 years) and the elderly (≥ 65 years). An
upper limit of 15 years for pediatric subjects was used,
because this is age above which no further admissions
are permitted to pediatric wards in Trinidad and Tobago.
Data were analyzed using Minitab Statistical Soft-
ware.10 The level of statistical significance was set at 
P < 0.05.
RESULTS
There was a total of 27 848 asthmatic visits to the five
A&E facilities in Trinidad during 1997. The age range of
the sample was 0–100 years with the median age being
19 years (IQR 7–46 years). Most asthmatic visits came
from the pediatric population, which accounted for 43.7%
of the total number of visits (Table 1). There was an even
gender distribution of asthma visits (Table 1).
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The weekly asthma visits for the 1 year period are
shown in Fig. 1. There was a decrease in attendance
from week 5 to week 36. This was followed by a sharp
increase in visits with a zenith at the 39th week. Visits
remained elevated for the remainder of the year. When
examined separately, the pattern of asthma visits for male
and female patients was similar to that of total asthma
visits. The patterns of visits by age group are shown in
Fig. 2. Pediatric patients showed a similar pattern of visits
as the total weekly visits, but the trend was different for the
adults and elderly. The sharp increase between weeks 36
and 39 was absent in the latter two groups, which
showed a steadily increasing trend in asthma visits over
the 52 weeks.
The total number of visits per week during the dry
season was not significantly different from the wet season
(Table 2). However, when the data were further analyzed,
there were significantly more visits in the wet season than
in the dry season for adults. The wet season was not only
accompanied by higher levels of rainfall, but also by
higher temperatures and relative humidity and lower wind
speeds (Table 2).
The results of the multiple regression analysis are sum-
marized in Table 3. Temperature and wind speed were
the independent predictors of total asthma visits as well
as of asthma visits by males, females and pediatric
patients. They explained as much as 24% of the total 
variance in female visits (Table 3). In all cases, the associ-
ations were positive; that is, asthma visits increased with
increased temperature and wind speeds. For adult
patients, the independent predictors of asthma visits were
temperature and relative humidity, which explained
13.5% of the variance (Table 3). The associations were
also positive; that is, asthma visits in adults increased with
increasing temperature and relative humidity. None of
the climatic variables was a significant predictor for visits
by elderly patients.
DISCUSSION
The pattern of asthma visits to A&E facilities in Trinidad
during 1997 was consistent in males and females, but
this was not the case when the data were examined by
age group. There was an interesting difference in the
trend of asthma visits between pediatric patients and
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Table 1 Number of asthma visits to the five accident and
emergency facilities in 1997, by age group and gender
No. asthmatic visits (%)
Age group
Pediatric (< 16 years) 12 158 (43.7)
Adult (16–64 years) 10 991 (39.5)
Elderly (≥ 65 years) 2569 (9.2)
Unknown 2130 (7.6)
Gender
Males 13 929 (50.0)
Females 13 735 (49.3)
Unknown 184 (0.7)
Total 27 848
Fig. 1 Total weekly asthma visits to the five accident and
emergency facilities for 1997.
Fig. 2 Weekly asthma visits to the five accident and emer-
gency facilities for 1997 by age group. (              ), pediatrics
(< 16 years); (                 ), adults (16–64 years); (                  ),
elderly (≥ 65 years).
adults and elderly patients. The sharp increase in visits,
which characterized the pediatric group, coincided with
the return of children to school, in September, after a 2
month break. This increase in visits may be associated
with increased levels of dust, containing allergens, in
classrooms that has accumulated over the vacation
period and has been disturbed by maintenance workers
and students at the start of the new term. These visits may
also be associated with shared viral infections and/or
emotional stress when students initially regroup.11
Associations were found between asthma visits and
climate variables. Increased visits in children were associ-
ated with increased temperature and wind speed, while
adult visits were associated with increased temperature
and relative humidity. Other studies have also shown that
hot air and high humidity are associated with asthma
exacerbation.1 There may be direct effects of climate vari-
ables on asthma visits; however, the effects may also be
indirect because climate may exacerbate asthma through
its effect on allergens and pollutants.
Hot air, on its own, can induce hyperventilation, which
aggravates asthma.1 In contrast, the combination of high
temperatures and humidity also provides an ideal envi-
ronment for the growth of dust mites,5 an important
asthma trigger. High humidity is conducive to the growth
of fungi, such as molds and yeast, which are allergens
that can be transported on wind currents. Wind speed, as
a positive predictor of pediatric visits, is not easily
explained. However, it is possible that its role lies in the
distribution of specific allergens to which the pediatric
population may be particularly sensitive. For example, it
is known that the Trade Winds transport the Saharan dust
from the west coast of Africa to the Caribbean. This dust
is known to contain different types of particles and the
results of a study conducted in Barbados suggested that
the content of the dust may be important as a predictor of
asthma visits in that country.12 There is clearly a need for
research in this area.
One of the main limitations of the present study was
the definition of asthma. A patient was diagnosed with
asthma if he or she required bronchodilator nebulization.
The use of a bronchodilator is not sufficient to establish 
a diagnosis of bronchial asthma and will, therefore,
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Table 2 Number of asthma visits per week and climate variables, by wet and dry season
Wet season Dry season P
Asthma visits per week
Pediatric 210 (149–337) 212 (168–253) 0.40
Adults 224 (200–252) 188 (177–195) < 0.001*
Elderly 52 (40–61) 45 (40–54) 0.09
Males 282 (208–362) 237 (210–283) 0.16
Females 288 (225–334) 241 (227–269) 0.11
Total 577 (432–690) 481 (442–556) 0.13
Climate variables
Rain fall (mm) 42.2 (17.5–74.3) 13.0 (4.1–19.1) < 0.005*
Relative humidity (%) 82 (79–84) 76 (75–79) < 0.001*
Temperature (°C) 27.7 (27.5–28.5) 26.5 (26.0–27.7) < 0.001*
Wind speed (knots) 4.7 (4.0–5.7) 6.5 (5.3–7.6) < 0.001*
Data are the median, with the interquartile range given in parentheses. *Statistically significant.
The dry season occurs over the weeks 1–21 of the year, while the wet season occurs over weeks 22–52.
Table 3 Results of the best fitting multiple regression analysis
showing independent predictors of asthma visits
Climatic Regression P Adjusted
variables coefficient R2
Pediatric patients
Temperature 0.14270 0.009* 0.192
Wind speed 0.09275 0.005*
Adult patients
Temperature 0.04258 0.049* 0.135
Relative humidity 0.01165 0.039*
Male patients
Temperature 0.08301 0.033* 0.093
Wind speed 0.04242 0.065
Female patients
Temperature 0.08940 0.002* 0.240
Wind speed 0.04836 0.004*
Total
Temperature 0.08444 0.010* 0.153
Wind speed 0.04472 0.021*
The independent variables entered included rainfall, temperature,
relative humidity and wind speed. *Statistically significant.
include other conditions that manifest as asthma. This is
particularly important in the elderly, in whom left ventri-
cular failure may result in episodes of breathlessness,
wheezing and cough.1 This is often mistakenly labeled
and treated as asthma. The extent of this misclassification
is unknown and it may have resulted in an attenuation of
any associations between climate and asthma visits in the
elderly. This may explain why no climate variables were
found as predictors in this group.
In general, the findings of the present study were
similar to those of studies conducted elsewhere.1,11,13,14
The pediatric age group accounted for the largest
number of asthmatic visits, indicating asthma is a child-
hood disorder, which is consistent with results of other
studies.1 There were more asthma visits in the latter half
of the year, which was also consistent with reports from
Canada, England and Israel.11,13,14 Dales et al. have
reported that during the period 1980–89 there was an
increase in asthma admissions to a Canadian hospital
during August that peaked in September.13 Another
report, from England and Wales, showed that between
1975 and 1981 asthma admissions generally peaked in
September.14 Interestingly, Israel has also reported a high
incidence of asthma admissions in children during
September and this coincided with the beginning of their
school year.11
The findings on associations with the climate were not
entirely consistent with those found in Barbados.7 In that
study, a positive association was found between asthma
visits and relative humidity; however, the association with
wind speed was negative. In the present study, a positive
association was found between wind speed and total
asthma visits, with temperature being the other predictor.
One possible reason for the disparity could be that there
may be differences in climate conditions between the two
countries. Temperature does not change much in the
tropical zone, but the other climatic variables are known
to fluctuate, especially from the wet to the dry season.
In conclusion, the results of the present study indicate
there are associations between climate and asthma visits.
Increased temperatures were associated with increased
asthma visits in children and adults, along with increased
wind speeds in children and relative humidity in adults.
The most interesting finding was the increased pediatric
asthma visits in September, which coincided with the start
of the new school year. There is clearly a need for further
research to determine whether this is due to increased
allergens in schools. Knowledge of patterns of asthma
visits and their associations with the climate will benefit
health care providers in the development of long-term
asthma management plans and contribute to the educa-
tion of asthmatic patients on preventative measures.
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